Clear functional and physiological differences exist between these two types of cartilage (i. e., osteogenic and non-osteogenic), and they have been researched from the viewpoints of their metabolic activity and their components. Shimomura, Suzuki and their colleagues showed that the metabolism of GC is much more active than that of resting cartilage [14, 15] . Boyan et al. showed differing responses to vitamin Ds [1, 13] , and other researchers showed different enzymatic activities between GC and resting cartilage [2, 4, 6, 11] . However, little information has been obtained on the molecular components of these cartilages.
Monoclonal antibodies (mAbs) are very useful probes to study differentiation stages of cells, and to distinguish the different cell lineages. The author had raised mAbs as probes for the study of cyto-differentiation of GC cells [7] . In order to study the difference between GC and other cartilages, the author examined these cartilages and other tissues with the raised mAbs.
Immunohistochemical examination of paraffin sections of rabbit tissues with a mAb, mAb-B, suggests that mAb-B reacted specifically with late hypertrophic and calcified GC zones, and distinguishes these two types of cartilage [8] . Further investigation of the mAbs raised another, mAb-A, that had the opposite reactivity to that of mAb-B.
In this paper, the author presents the results of immunohistochemical examination of normal rabbit tissues with mAb-A, and comparatively examines the immunohistochemical data presented by these two mAbs.
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II.
Materials and Methods
Antigen
The costal GC zones were taken from four-week-old rabbits (Japanese White, female, Tokyo Exp. Animal Co., Tokyo).
GC cells were obtained from the minced GC zones by serial enzymatic digestion as previously described [7] . The dissociated GC cells were cultured in Ham's F-12 medium (Nissui Pharmaceutical Co., Ltd., Tokyo) containing 10% FBS (Gibco Lab., Detroit, MI), and homogenized by Polytron Homogenizer (Kinematica GmbH, Luzern) after 7-10 days of the culture. The homogenate was used as an antigen.
Immunization, cell fusion, cloning and screening Eight-week-old mice (BALB/c strain, female, Japan CLEA, Tokyo) were immunized with the antigen, and spleen cells of the immunized mice were fused with myeloma cells (P3X63-Ag8.653) using 50% PEG 4,000 (GC grade, Merck Co., Darmstadt)+15% DMSO (Sigma Chem. Co., St. Louis, MO). Cloning was carried out by limiting dilution method. Screening was done serially by immunoglobulin production, ELISA against GC homogenates, and indirect fluorescence antibody staining against the cryo-sections of the rabbit GC. Precise methods of the production of monoclonal antibodies were described in a previous paper [7] . The obtained hybridomas were injected into the peritoneal cavities of BALB/c mice, and each mAb was obtained as an ascites of the mice.
Indirect fluorescence antibody staining
Rabbit tissues were fixed with 10% formalin, and defatted at room temperature.
Some tissues with bone were decalcified in Plank-Rychlo solution at 4°C and neutralized in 5% sodium sulfate solution.
They were dehydrated, embedded in paraffin, and sectioned to 4 um specimens. These sections were deparaffinized, reacted with 10% normal goat serum for 3 hr at 37°C, with the 1/50 times diluted ascites (mAb-A or mAb-B) overnight at 4°C, and with 1/50 times diluted FITC conjugated goat anti-mouse Ig (Cappel Lab. Inc., West Chester, PA) for 3 hr at 37°C. The stained sections were examined under the fluorescence microscope (Olympus IMT2-RFL, Tokyo). As a control, normal mouse serum was used instead of mAbs.
Effect of decalcification Specimens were decalcified with Plank-Rychlo solution (85 ml HCI, 50 ml HCOOH and 73 g A1C13/1) at 4°C for 2-3 days. The specimens were then neutralized in 5% sodium sulfate solution.
III. Results
Through the staining of a rabbit rib, mAb-A stained metaphysis, resting cartilage and surrounding (intercostal) muscle, but did not stain any zones of the GC (Fig. la,  c, e) . Osteoblasts lining on the primary spongiosa, osteocytes in the primary bone, and bone marrow cells were stained in metaphysis (Fig. la, e) . Resting cartilage cells, surrounding muscle and soft tissues were stained in resting cartilage zone (Fig. Ic) . On the other hand, mAb-B stained only hypertrophic and calcified GC zones of the GC, but did not react with metaphysis, proliferating GC zone, resting cartilage zone, or surrounding muscle (Fig.  lb, d, f) . All examinations were performed on the paraffin-sections of undecalcified specimens. ')A . C. means articular cartilage. Okihana The staining of rabbit proximal tibial epiphysis and growth plate showed the same results: mAb-A stained cells in superficial articular (epiphyseal) cartilage zone, secondary ossification center and metaphysis (primary bone marrow), but did not stain deep articular cartilage zone or growth plate (Fig. 2a, c) ; mAb-B stained hypertrophic and calcified GC cells in both deep articular cartilage zone and the growth plate, but did not react with superficial articular cartilage zone, secondary ossification center, proliferating GC zone of the growth plate or metaphysis (Fig. 2b, d) .
Examination of other tissues of young rabbit showed mAb-A reacted with cells of auricle cartilage, tracheal cartilage, nasal cartilage and meniscus cartilage, surrounding soft tissues, muscle, dermis and epidermis (Fig. 3a, b) , gut, tendon (Achilles', tendon), lung, liver, heart (Fig. 3c-f) , thymus, and spleen. On the other hand, mAb-B did not react with non-osteogenic cartilage or other tissues. These data are summarized in Table 1 .
Decalcification caused no changes in the reactivity of mAb-A, such as positive reactivity with metaphysis, resting cartilage and surrounding muscle, and negative reactivity with the GC zone of the decalcified specimen (Fig. 4b, d) ; while it caused little change in the reactivity of mAb-B, such as positive reactivity with the GC zone with an expanded reactive area of the remaining cartilage matrices in the metaphysis (Fig. 4f) .
IV. Discussion
Although there are clear differences between GC and other cartilages from the viewpoint of their metabolic and osteogenic activities, there are few distinguishing markers, except in vitro metabolic study of these cells or investiga- tion of enzymatic activities of their sections. The author used the mAbs to study the difference between GC and other types of cartilage. Examination of young rabbit tissues showed that two mAbs distinguished GC from other cartilages: mAb-A did not react with GC, but did with non-osteogenic cartilages and other tissues (Figs. 1-3 , Table 1 ); mAb-B, on the other hand, reacted preferentially with late hypertrophic and calcified GC zones, and not with other non-osteogenic cartilages or other tissues. mAb-B, therefore, is a useful probe to distinguish GC from other types of cartilage [8] . The negative reactivity of mAb-A with GC is also a useful probe to distinguish GC from other tissues, as well as the positive reactivity of mAb-B. Thus, both mAbs are very specific probes to distinguish GC from other types of cartilage. Furthermore, combined usage of these two mAbs on specimens, such as negative screening by mAb-A and positive screening by mAb-B, gives highly credible data to distinguish osteogenic from non-osteogenic cartilage.
Although the precise nature of the antigens remains to be clarified, the results imply that the mAbs related to some specific molecules of the osteogenic and nonosteogenic cartilages.
In spite of many efforts, neither examination of western blotting nor cDNA screening has given us any effective information (Problems with western blotting may be due to solubility of the antigen or deconformation of the antigen with SDS; Problems with cDNA screening may be due to nonproteinous epitope of the antigen or inferior quality of cDNA library). Judging from the immunohistochemical staining patterns, the antigen of mAb-B is a different molecule from the reported late GC zone-specific markers such as alkaline phosphatase, type X collagen [12] , chondrocalcin (C-propeptide of type II procollagen) [10] , fibronectin [16] , osteonectin [9] , osteopontin (44KD phosphoprotein, sialoprotein I) [5] , Ch21 [3] or some other proteins of a matrix vesicle. The author is continuing further investigations of the identification of the antigens. Resting cartilage zone and surrounding muscle. x100. Bar=100 pm.
